Electron Microscopy. Tissues and cell pellets were fixed in 2.5% glutaraldehyde, rinsed with several changes of 0.01 M phosphate-buffered saline, treated with Dalton's chromeosmium, and rinsed again with several changes of distilled, deionized water (6). The specimens were stained overnight with 1% uranyl-acetate in 50% ethanol, dehydrated with increasing concentrations of ethanol, followed by propylene oxide, and embedded in Luft Epon. Thin sections were stained with lead citrate. Negative stains were prepared by mixing isopycnically banded virus in 0.05 M sodium citrate (pH 6.0) with 2% potassium phosphotungstate (pH 4.0). The mixture was deposited on a carbon-coated grid, drained, and air-dried just prior to use. Viral Polymerase Assays. Virus from culture supernatants was concentrated and assayed for viral reverse transcriptase as described (2, 3). Reactions were carried out in a total volume of 0.1 ml using 0.5 Ml of virus (10 Mig of protein) and contained 50 mM Tris-HCI (pH 7.8), 4 mM dithiothreitol, 60 mM KCI, 0.03% Triton X-100, and MnCl2 or MgCl2 as indicated. Po- 
The Retraviridae are enveloped RNA viruses that contain a 70S viral genome composed of 35S subunits and an RNA-dependent DNA polymerase (RNA-dependent DNA nucleotidyltransferase), and mature by budding from the plasma membrane of cells (1) . In addition to the type C leukemia and sarcoma viruses which have been isolated from a wide variety of vertebrate species, the Retraviridae include the type B viruses [mouse mammary tumor virus (MMTV) and the endogenous guinea pig virus], the Mason-Pfizer monkey virus, foamy viruses, the bovine leukemia virus, and the visna and progressive pneumonia viruses of sheep (reviewed in ref. 1). Many of these have been shown to produce neoplasia in animals, particularly leukemia, lymphomas, sarcomas, and mammary adenocarcinomas. We now report the isolation of a new genetically transmitted retravirus from the Asian mouse, Mus cervicolor. This virus is infectious and replicates well in tissue culture cells of the laboratory mouse M. musculus. By certain morphologic and biochemical criteria, the new isolate appears to be related in some of its properties to MMTV isolated from laboratory strains of mice.
MATERIALS AND METHODS
Viruses and Cell Cultures. Cell lines and viruses were as described (2) (3) (4) (5) . A cell line established in this laboratory from the lung of a M. cervkcolor mouse has been continuously passaged for over 1 year. Radiolabeled nonrepetitive DNA prepared from these cells hybridizes completely to DNA extracted from tissues of M. cervicolor mice.
Cocultivation with Indicator Cells. A spleen from a M. cervicolor mouse was minced and cocultivated with various indicator cell lines derived from heterologous species, including M. musculus (NIH/3T3 and SC-i), rabbit (SIRC), rhesus (DBS-FRhL-l), and cat (FFc6OWF). Indicator cell lines at 50% confluency were treated with 2 ,g/ml of Polybrene for 24 hr prior to cocultivation. Cells were transferred by trypsinization at approximately 1-week intervals; after several passages, the indicator cells overgrew the M. cervtcolor spleen cells. Supernatants were assayed for the presence of viral polymerase activity at 2-week intervals for 4 months.
Electron Microscopy. Tissues and cell pellets were fixed in 2.5% glutaraldehyde, rinsed with several changes of 0.01 M phosphate-buffered saline, treated with Dalton's chromeosmium, and rinsed again with several changes of distilled, deionized water (6) . The specimens were stained overnight with 1% uranyl-acetate in 50% ethanol, dehydrated with increasing concentrations of ethanol, followed by propylene oxide, and embedded in Luft Epon. Thin sections were stained with lead citrate. Negative stains were prepared by mixing isopycnically banded virus in 0.05 M sodium citrate (pH 6.0) with 2% potassium phosphotungstate (pH 4.0). The mixture was deposited on a carbon-coated grid, drained, and air-dried just prior to use. Viral Polymerase Assays. Virus from culture supernatants was concentrated and assayed for viral reverse transcriptase as described (2, 3) . Reactions were carried out in a total volume of 0.1 ml using 0. The M. cervicolor virus was concentrated from culture supernatants and banded isopycnically in sucrose (p = 1.16-1.17 g/cm3). The viral polymerase activity of detergent-disrupted particles is dependent upon the presence of magnesium (Fig.  2) . Manganese cannot efficiently replace magnesium as a cofactor in the endogenous polymerase reaction nor in reactions using synthetic template:primer mixtures. Fig. 2 shows that the M432 enzyme, like enzymes from other retraviruses, transcribes the synthetic template:primer poly(rC)-oligo(dG) more efficiently than poly(rA)-oligo(dT). Thus, M432 contains a virion-associated reverse transcriptase activity similar to that of type B viruses (14) .
The reverse transcriptase of the M432 virus was not inhibited by antisera that inhibit polymerases of the known type C viral groups. Radioimmunoassays for the p3O proteins of mammalian type C viruses also failed to detect antigens (<5 ng/mg of cell protein) in cultures of NIJ/3T3 and SC-1 cells producing M432. By these criteria, then, the M432 virus is unrelated to mammalian type C viruses, including two recent type C isolates (our unpublished data) from M. cervicolor.
Cells producing the M. cervicolor virus werre radiolabeled with [32P]phosphoric acid and the RNA genome was extracted. Fig. 3 (inset) shows that the virus contains a 70S RNA genome. When the 70S RNA was heat-denatured and run on an agarose-acrylamide gel, it migrated as subunits of smaller size (Fig.  3) . Although the RNA moved as a heterodisperse band, probably as a result of nucleolytic digestion, the major radioactive species had a molecular weight of 3 X 106 when compared to RNA standards. DNA probe prepared from the M432 virus was hybridized to nuclear DNA extracted from tissues of the species listed. The % hybrid is the normalized final saturating value (at Cot = 2 x 104); the actual final extent of hybridization of the probe to the cellular DNA of M. cervicolor was approximately 80%. The thermal stabilities of the hybrids were determined as described (7, 10 Rodents have been taxonomically classified using anatomic criteria, by studies of homologous proteins, and by nucleic acid hybridization experiments using cellular DNA. Hamsters diverged evolutionarily from the ancestor of mice and rats approximately 20 million years ago, while mice and rats diverged from each other about 10 million years ago (16) . The split between the various species of Mus has been dated at 5 million years (25) , although more recent data suggest that M. cericolor and M. caroli had a more recent common ancestor (4 million years) than either species had with M. musculus (16) . If virogenes coding for the M. cervwcolor virus have been genetically transmitted in rodents as normal cellular genes for many millions of years, we would expect that other species of Mus would contain closely related virogenes, while the other rodents (rat and hamster) would contain more distantly related virogene sequences.
[3H]DNA probes prepared from the M432 virus hybridize to rodent cellular DNA in a manner that closely parallels the degree of relatedness of the nonrepeated DNAs of these species. The detection of distantly related sequences in the DNA of rats and hamsters shows that these virogene sequences have been evolutionarily conserved and leads to the conclusion that gene sequences related to the RNA genome of the new M. cervcolor isolate have been genetically transmitted in rodents for at least 10-20 million years.
Retraviruses from a given group may be etiologically associated with various forms of neoplasia in animals. For example, MMTV has been shown to be a natural etiologic agent of mammary tumors in M. musculus (26, 27) . By contrast, an endogenous type B virus isolated from guinea pigs is associated with a high incidence of leukemia rather than mammary adenocarcinoma (28, 29) . The ability of the M432 virus to productively infect tissue culture cell lines and presumably animals of murine species other than M. cervwcolor should facilitate a better understanding of its potential pathogenicity as well as the genetic and physiologic elements that control its infection and expression.
